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R_ULTS OF TESTS OAL t_NDIA9 IN THE

AMh_ RE_EARCIICE%FI_ UNITARY PLAN WIND _X/NNELS

ON AN O.O30-SCALE MOD_ OF _L_ _ACE SHU_I_E

VEHICLE _JATO DETERMINE A_ODYWAMIC LOADS

By

R. H. Spanglur
RockweLl International

ABSTRACT

Tests were conducted in the NASA/ARC Unitary Plan Wind Tunnels during
April and May 1973, on an O.030-scale replic_ of the Space Shuttle Vehicle
Configuration _A. Aerodynamic loads data were obtained at Mach numbers
from 0.6 to 3.5.

The Inw_stIcstion included Tests IAgA_ B and C on the integrated
(launch) confi_'ation and Tests OAI2A and C on the isolated orbiter (entry
confib_ration). The integrated vehicle was tested at angles of attack and
sideslip 1_om -,°,detTecs to +8 degrees. The isolated orbiter was tested
at _mgles of att:_,ck1_om -15 de_rees to +hO degrees and angles of sideslip
from -i0 d<_rees to +lO deglees as dictated by trajectory considerations.
The effects of orblter/extsrnal tank incidence .ngle and deflected control
surfaces on aerodynamic loads were also inve.sti6ated.
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I_FgRODUCTION

The O.030-nenle Acre Loads Spnce Shuttle model was tested in the

Unitary Plan Wind Tunnels at ARC starting April 2, and continuing through
May 17, 1973 an follows:

IA9A ll-foot Transonic April 2 to April 14, 1973
OA12_h ll-foot Transonic April 16 to April 29, 1973
IA9C 8x7-foot Supersonic April 23 to May l, 1973
OA12C 8x7-foot Supersonic May P to May 8, 1973
IA9B 9xT-foot Supersonic May ? to May 17, 1973

The testing was conducted in all t_u_eelegs of the Unitary Plan Wind
_" Tunnels to obtain a Mach ntunberrange from 0.6 to 3.5. Aerodynamic loads

data were obtained for the ascent and entry configurations. The effects
of control s,....ace deflections were also investigated.

This report consists of 3 volumes of force data and 15 volumes of
pressure data for a total of 18 volumes arranged in the following manner:

VOLUME NO. CONTENTS,,,L

:_ 1 IAgA force data
i_ 2 IA9B and IA9C force data
n 3 OA12A and 0A12C force data

IA9A plotted pressure data
5 IA9B and IA9C plotted pressure data
6 0A12A and OA12C plotted pressure data

_ 7 IA9_atabulated pressure dataorbiter fuselage
(b orbiter base

m (c upper MPS nozzle
_ 8 IAgA tabulated pressure data
_ (a OMB nozzle

(b body flap
(c _ pod outside
(d lower wing surface

9 IA9A tabulated pressure data

left vertical tail surface
right vertical tail surface
APU inlet
SRM booster base

i0 IAgA tabul._tedpressure data

external tank
external tank base

8

I
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INTRODUCTION (CONTINUED)

ii IA9B tabulated pressure data
(a orbiter fuselage

_ upper _ nozzle_ nozzle

body flap
C_4Spod outside
l_ler wing surfsce

12 IA9B tabulated pressure data

I! upper wing surface
left vertical tail surface
right vertical tail surface

I_ AFUinletSRMbooster base

i_ SRM booster
external tank
external tank base

13 IA9C tabulated pressure data

Ii rbiter fuselage ".

orbiter base

upper MPS nozzle
OMS nozzle

I_ body flapOMS pod outside
14 IA9C tabulated pressure data .....

upper wing surface
left vertical tail surface
right vertical tail surface

15 IA9C tabulated pressure data

Ii AFUlnlet

SRM booster base
SP@._booster
external tank
external tank base

16 OA12A tabulated pressure data

li Orbiterfuselage

orbiter baseupper MPS nozzle
OM_qnozzle
body flap
OMS pod outside

00000001-TSB01
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17 OAI2A tabulated pressure data

Ii I lower wing surface

upper wing su_oface
left vertical tail _surfac

right vertical tail surface
AFJ inlet

18 OAI2C tabulated pressure data

All components

3 i _
i0
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NOM_CLATURE
Generr_l

SADSAC
SD4BOL SYMBOL D_INITION

speed of sound; m/see, ft/sec

Cp CP pressure coefficient; (Pl P_)/q

M MACH Mach number; V/a

p pressure; N/m2, psf

q Q(NSM) dyns_iicpressure; I/2p_, N/m2, psf

KN/L KN/L unit Reynolds number; per m, per ft

V velocity; m/see, ft/sec

(X ALPHA angle of attack, degrees ,-

BETA angle of sideslip, degrees

PSI angle of yaw, degrees

PHI angle of roll, degrees

p mass density; kg/m3, slugs/fiB

Reference & C.G. Definitions

Ab base area; m2, ft2

b BREF wing span or reference span; m, ft

e.g. center of gravity !

_KEF LREF reference length or wing mean
aerodynamic chord; m, ft

S SREF wing area or reference area; m2, ft2

MRP momant reference point i

_MRP moment reference point on X axis !

_4RP moment reference point on Y axis

ZMRP moment reference point on Z axis

SUBSCRIPTS i
b base

I locnl i
.c static conditions
t tot_l conditions _ i '

free stre;_m

n
!

°, *
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NOM_CLATURE (Continued) - •

Bod_-Axis Syste m

SADSAC

S_4BOL SYMBOL DEFYNITION ':

CN normal-force coefficient; normalqsfOrce .,

CA CA axial-force coefficient; axial forceqs _i

Cy CY side-force coefficient; side fore eqS

CAb CAB base-force coefficient; base force

-Ab(_-P_)/q_

CAt CAF fozebody axial force coefficient, CA - CAb

Cm CLM pitching-moment coefficient; pitchln_ moment ,,qS/m_
,, 4

Cn C_ yawing-moment coefficient; yawin6 moment

irolling momen_

C_ CBL rolling-moment coefficient; _L qSb ! 'i

Stability-Axis System _. '..

CL CL lift coefficient; llft

CD CD drag coefficient; _ ii i

CDb CDB base-_rag coefficient; base &ra_ ,_qS _

,!

CDf CDF forebod4r drag coefficient; CD - CDb {

Cy CY side-force coefficient; side force,qs

Cm CII4 pitching-moment coefficient; pitchlng moment !_qSlazF ,_

Cn CLN yawing-moment coefficient; _awlng momentqSb

C_ C_L roLllng-momnnt coefficient; rollingqsbmoment

L/D L/D lift-to-drag ratio; C_C D

L/_ T./DZ llft toforebo__ragr_tlo;cdc_

0000000_-TS804



ADDITIONS TO STANDARD LIST

SYMBOL SD_OL DEFINITION

_R RUDDER rudder, surface deflection angle, positive
deflection, trailing edge to the left; degrees.

6e ELEVON elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

_RF RUDFLR rudder flare, split rudder deflection angle, left
split rudder trailing edge left and right split

rudder trailing edge right, 6RF = (6RL + 6RR)/2,
positive deflection; degrees.

io 0RBINC incidence angle between the orbiter and external
tank, io = at - at; degrees.

_T BE_T angle of sideslip of external tank. i

a T ALPHAT angle of attack of external tank.

_B LB length of orbiter body; in.

_T LT length of external tank; in.

Is LS length of SRM booster; in.

_NM L_4 length of MS mozzle, positive direction forward
of exit plane; in.

LNP LI_ length of MPS nozzle, positive direction forward
of exit plane; in. •

b/2 BW wing semi-span; in. i

bv BV vertical tail span; in.

x X distance from component nose; in.

y y lateral distance from centerline; in. i

13
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r_a_cm_mE(CONCmDED) "" i
|

PLOT
s___m___LL SneOL Dm'Z_ZO_

z Z vertical distance measured from W.L. 500 (vertical
tail reference root chord); in.

cw CW local wing chord; in.

cv CV local vertical tuil chord; in.

X/L B _LB longitudinal position/orbiter body length.

x/_T _LT longitudinal position/external tank length.

x/_S _LS longitudinal position/booster length.

X/Ll_4 _LR4 longitudinal position/C_ rozzle length.

x/_Np _LNP longitudinal position/MPS nozzle length.

x/% _CW local chordwise position/local wing chord length.

x/cv _CV local chordwise position/local vertical tail
chord length.

y/b/2 Y/_ lo_ sp_isepo_Itlon/wingse_-sp_.

z/bv Z/BV local spanwise position/vertical tail span.

00000001-TSB06



CONFI_JRA_ 0NS INVESTIGATED ii

i
The 0.030-scale aero loads model was a replica of the Space Shuttle '.,!

Vehicle 2A. It consisted of four major components: the orbiter, the i!

external oxygen and hydrogen tank (E_) and two solid _'ocketboosters (SRB). i

On the ascent configuration, the orbiter was strut mounted from the i
ET on a Task Corporation MK XVI 2.5-inch diameter internal balance. The
left SRB was strut mounted from the ET on a Task Corporation MK XXII 1.5- _i
inch diameter internal balance. No attempt was made to simulate actual I

inter-attachments. The ET was sting mounted to the tunnel model support !_
system on a Task Corporation _.O-inch diameter internal balance. The
right SRB was strut mounted symetrically to the left side, but did not

contain a balance. The orbiter configuration, designated as 02A, con-
slstedofoCsDTW87V.

entry configuration consiste_ of the isolated orbiter, sting !i-The

mounted to the tunnel model support system on a Task Corporation MK X_A _i
2.5-inch diameter internal balance. Midway through the 0AI_C test, the :_

MK XXA balance was damaged and was replaced by the MK XX_ for the high !i -
angles of attack. The orbiter was provided with deflectable elevons by I
means of interchangeable brackets, deflectable rudder by means of a pin-
indexed hinge, and interchangeable rudders to obtain different speed i!,
brake flare angles. The main propulsion system engines were removed dur-
ing entry configuration testing to provide sting clearance. A cover _
plate was provided for the strut clearance hole. ,_ _.,

The orbiter was instrumented with 37_ pressure orifices on the left :i
wing, left side of the fuselage, vertical _ail, left _4S pod and engine,
left and upper MPS engine and the base. The pressures were measured :_
using eleven Scanivalve, Inc. S-type valve modules mounted internally
(a five and a six gang unit).' When tested in the entry configuration,
the MPS pressures were not available for measurement.

The left side of the E_ was instrumented with 136 pressure orifices.
These pressures were measured by means of 7 Scanivalve, Inc., S-type i
valve modules configured as one unit of 6 modales and one single. These

valves were mounted internally in the tank. The left SRB had one gang _
of six S-type modules to measure 102 pressures. The right SRB was not
instrumented. The pressure transducers used in the valve modules were
Statham PM 131 TC differential pressure transducers, with ranges of +_i0
psid, +_12.5psid and +_15psid. Reference an_ calibration pressures were
measured by the ARC micro manometers.

Some modifications were made to the model at the test site prior to

!.
15
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co mmATO S ITXGATED (CONTINUED) --" '
!

testing. These were as follows:

i. The forward tip of the ET containing the retro rocket package i
(Reference _ Drawing VL78-000018) was replaced with a flush
0.90 inch radius nose (Model scale). The new nose had five
pressure taps; one in the nose and four more aft of the nose i_
on the vertical and horizontal axis on a O.315 inch radius. !

2. The ET balance cavity was enlarged by one inch on the diameter
(from 5 inches to 6 inches) to provide clearance for cable
routing and eliminate balance interference.

3. The clearances around both the orbiter and the SRB struts were

opened to approximately 1/8 inch to prevent interference, i

I!

4. An alternate rudder hinge pin was provided to give a rudder i
deflection of +15 degrees.

Before and during the tests various model discrepancies developed
or were discovered. These were generally minor and had only a negligible,
if any, effect on the data. Significant discrepancies are noted below:

i. Presm_e orifice_ PITI and P173 on the OMS pod base were ,
omitted.

2. During the test certain pressure taps developed leaks or
became plugged. Data from these taps are questionable and
should be used with caution. Difficulties in checking may
have resulted in erroneous indications of leakage. Repairs

were made to correct leaking or plugged pressure instrumenta- I
tion, whenever possible, as the test progressed. The follow-
ing list gives those taps that were indicated as bad on the
various leak and response checks:

ARC Facility Run Nos. Orifice numbers with questionable pressure
data

Ii' 2-4 72, 163, 427

I 5-I18 31, i00, 123, 163, 201, 427

• 119-160 16, 98, i01, 107, 333, 427 i!

161-170 16, 98, i01, 107, 333, 427 + 306, 307, ,_

327, 328, 336, 337, 356, 357, 375 'i

00000001-TSB08



!

i co_an_.TIO_ I_'ES'rIaAT_ (COrrUmED)
L

1

i
.i
t

Orifice numbers with questionable presoure ._
ARC l_cilit_ Run Nos. data

ii' 171-182 16, 47, 53, 75, 78, 98, 107, 201, 236, 237, '

I 238,307,327,365,427 :i

183-189 Same as (171-182) + 7, _7, 525

190-211 Same as (171-182)

8'X7' 220-23_ 20, 21, 24, 74, 326, 327, 336, 424, 427,
752, 868, 871

'•i

235-285 74, 326, 327, 336, 424, 427, 752, 868, 871

286-300 74, 107, 115, 124, 129, 138, 326, 327, 336,
427

301-305 74, 326, 327, 336, 427

306-333 74, 326, 327, 427 ii

9'x7' 340-396 5, 325, 326, 327, 424, 427, 526, 752, 868, '_
871

17
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TEST FACILITIES DESCRIPTION **

Ames ii x ll-Ft. Transonic

The Ames Ii x ll-Foot Transonic Wind Tunnel is a variable density,
closed return, continuous flow type. This tunnel has an adjustable
nozzle (two flexible walls) and a slotted test section to permit
transonic testing over a Mach number range continuously variable
from 0.4 to 1.4.

Ames 8 x 7-Ft. Supersonic

The Ames 8 x 7-Foot Supersonic Wind Tunnel is a closed-return,
variable-density tunnel with a 8- by 7-foot rectangular test
section. The nozzle has flexible side walls with fixed upper and
lower surfaces. M_ch number range is continuously variable from
2._5 to 3.5. TUnnel stagnation pressure can be varied from 0.3 tQ
2.0 atmospheres and Reynolds number per foot varies from 1.0 x lO6
to 5.0 x 106.

Ames 9 x T-Ft. Supersonic i

The Ames 9 x 7-Foot Supersonic Wind Tunnel is a variable density,
:,. continuous flow type with an adjustable nozzle to permit supersonic !

• testing over a Mach number range continuously variable from i.5 to
2.5. The nozzle is of the asymmetric, sliding-block type in which _
the variation of the test section Mach number is achieved by trans-

lating, in the streamwise direction, the fixed-contm_ block that
forms the floor of the nozzle.

18
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DATA REDUCTION

Standard procedures wore utilized to reduce force and pressure data
to coefficient form. The following dimensional constants were applied:

Reference Dimensions and Constants

(MOdel Scale )

SRef. = 2._21 ft2 Orbiter reference area

ef. - 39.8_9 in. Orbiter reference length

Base Areas (Model Scale)

ABOI = 0.1903 Ft2 Orbiter base area, integrated

ABOA = 0.2362 Orbiter base area, sting mounted

A_PSU = 0.0_17 Orbiter upper MPS base area -

ABMPSL = 0.0853 Orbiter lower MPS base area

)-_ ABACPS = 0.0310 Orbiter ACPS base area on CMS pod

ABOMS = 0.0231 Orbiter 0MS nozzle base area

ABPOD = 0.0257 Orbiter OMS pod base area

_. ACO = O.0611 Orbiter sting cavity base area

ABNOZ = 0.0564 8RM nozzle base area

ABSKIRT = 0.1729 SRM nozzle skirt base area

._i ABETI = 0.3189 ET Base area

zf- ACET = 0.1964 ET Sting cavity base area

t

(
19
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TEST ," OF/t.Z, lr_'_ J _',_Z_ I. IDATEZ H,,y, l')'f_ -.,

TEST I_qDITII_tS

REYNOLDSNUMBER DYNAMICPRESSURE STAGNATIONT[MPERATURE

MACHNUMBER (perunitlength) (pounds/._l.fuot) (delpeesFaMenheit)
.... i

i

O,G _. 0 X/o 6 ,q'¥o /,_ o"No_.
o,,_ ,/5- 7oo ,
I.I _,o _oo

. I ,as" 3,0 (_3o
_" I. "/ 3.0 (,So

i, o',s" 2.,9 boo

__ _._ /.,>- ;_DO
___ 3, 0 _.o 3,.Sz> .

_, 5" ._.o 3 oo

i .
i

i .i,
i

i •

[ :'(')
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TEST RUN NUMBERS
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TABIJ_Ill. (c'O_I_}i,:_)

140DELCOMPONENT: r_nn.v - cs

I. . * _J

: GENERALOESCRIPTIOt{: 2k conftl_ratton _er Ltne_ VLTO-OOC_92

• I i --

Scale Model _" .030

DRAWII'_GNUMBER: VI_?o,..Qooo92

DIMENSIONS: FULL-SCALE MODELSCALE

Length (sTA _ Bulkhead) 391.0 _'?_l ,

).,

Hax. W|dth (T.E. _ead) I 56010 _161_ _gl_

Max. Depth (VP - A2.9 22 to = _5oo)

Fineness Ratio
I i

Area

• Ha_ Cross-Sectional

Planfom
i • i_ "*

Wetted
° • •

Base ....• • * °.6 . ,, _ °,6 -e

o.
• ° ,

•. • • • ." • • .,

• % . .l.'" ° " • .., Oo .4 . _ ¢. ,I .

• .

t

34
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°l

I

L
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TABLEZII. (eoN_r_I_,)

t BODELCOMPONENT: Manii_,ator Houetng D-?...... .

GENERALDESCRIPTION: 2A ConftKuratior_ pez' Rockwell Ltneo VL?O-O(O093
i i i i

i - n

i _ u J in i i ___

Scale Model - ,030

DRAWINGNUMBER: _?o-o_93

DIMENSIONS: ,F,_L.SCALE MODELSCALE

Length _- IN. • 881.00 26.k}0I I I I

Hax. Width_-IN. 51.00 i.$30

Max. Depth---IN. 23.00 .690ii I I ii

Fineness Ratio

.....• Area .

• MaX. cross-Sectional
I I I

Planfom
I i i

Wetted

• . Base

• '' D _:_'us'elage.,BP =.0.00 .'- . , .,-........;. ,, .. ,......
• %

wP= 5oo.o I_. FS

X._26.Oto 1307.0IN.FS



I

00000001-TSC14



,r

IZl.(com  um)

MODEL COMPONENT:

GENERAL DESCRIPTION: 2A CorLPimiPationPro, W.Rq Roek_elliA,e, VT.70_Q00093

Data for (I) of (2) Si_

Scale Model = .030

DRAWINGNUMBER: vL ?o-ooooq_
-v

DIMENSIONS: FULL-SCALE MODEL SCALE

Area ,._..1_2 20;5.;52 .18407

Span (equivalent).--IN. 353.3_. 10.60020

Inb'd equivalent chord ii_. 78 _._3&O '

Outb'd equivalentchord 55.00 1,6[,OO

Ratiomovable surface chord/
total surfacechord

At Inb'd equiv, chord .208 .208

At Outb'd equiv, chord .400..... .J.oo

Sweep Back Angles,degrees

Leading Edge 0.00

Tailing Edge _ -Io _J,

Hingeline O.O0 o.(_}

Area Moment (Normalto hinge line) I'b3 15_8.07 .0_180
Product of Area Moment

t

I

3'r

tF

00000001-TSD01



_BL_ Ill. (com_Num)

_DEL COMPONENT:VERTICAL- V5 (LightWeight OrbiterCon.etgu_atton) : i

GENERAL DESCRIPTION: Center_!neVerticalTailt Double Wedge Airfoilwith Rounded ..

Leading Edge _
..... J , • ,! I I II I :_,

I I _I l I I I I ,

Scale Model = .O30
t

DRAWINGRUMBER: VLTO-O0009_ i

DIMENSIONS: F,,ULL-SCALE MODELSCALE

TOTAL,DATA !

Area (Theo) Ft2 _41;),25 _;_7!9 2 -
P1anform

Span (Theo) In 315.72 : _'_7160
Aspect Ratio 1;675 1.675
Rate-ofTaper .0.507 _ O.507
Taper Ratio " .404 .404
SweepBack Angles, degrees .:

Leading Edge _.000 4_:000 :_ :
Trailing Edge 26.24? 26_? :,
0.25 Element Line _i.i_0 _!.i_0

Chords:
Root (Theo) WP 268,;50 8.,.0F;500
Tip (Theo) WP i08._7 ' _.25&I0 :
MAC ,199,81 _-974_0 I
Fus. Sta. of .25 MAC .l_6_.fio ' &3.9o500 ;i
W. P. of .25 MAC 6}5.522 i_'06566_ _:
B. L. of .Z5 MAC o.o0 , 0.0o _

AirfoilSection
LeadingWedge Angle Deg 10.0,00 . 10.000
Trailing Wedge Angle Deg 1_.920 !4;?_x) ,
Leading Edge Radius IN. 2.00 .oh .

Void Area Ft_ ]:} ;]:7 ' .0118}
Blanketed Area F%2 " i2.67 . .OllLO _

:

! ,

/

•n'____................. _--_.-_- __ ............. % . ...... .. _:_/.._::_ ,i:':__. . f: _ _:_ i._!'-:, ; ...... _.-_-. _,i_ :._'-..---'... _:i. . , .... _ _ _:-"_.'.:c.:,;_. _ _'_.'
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TABLE III, (COh'TII_D)

MODELCOMPONENT: R-5 Budder

GENERALDESCRIPTION: ZA Conttgurat,¢pnper RoeloeellLines VL 70-00007_
.i

Scale Model - .030

DRAWINGNUMBER: VL 70-4X)0095 !
i.
.C
'I

DIMENSIONS: FULL-SCALE MODELSCALE !

Area _- I_ 2 106.38 _

Span(equivalent) _IN. _ _ :i
/

Inb'd equivalent chord _ _-_755

Outb'd equivalent chord _ _ i

Ratio_vable surfacechord/ i
total•surfacechord _'i

At Inb'd equiv,chord 0./,00 _ ;

At Outb'd equiv, chord O.LO0 _ :

SweepBack Angles, degrees

Leadtng Edge 3k.83 3/_._3

TailingEdge 26.25 .._ _

Htngeltne _&.83 3/,.83 i

AreaMoment(Normal to hinge ltne)_3 _26.13
Product of Area and Mean Chord

39
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TABLE III°. (CO_ED)

MODELCOMPONENT: oMsPod-}(3
I in n pl , lumun_ Into ,

• _• . °

-" 'GENERALD[SCRIPTION: 2A I_Rht ,Wei_tht Cont,tKuration per Rockwell Lines -

VL?O-C_&A .... _ .....

i |1 I iiii

Scale Model = .030 .......

• _ i !

DRAWINGNUMBER: VLTO-C)O009_ •• _

•DIMENSIONS: FULL-SCA,LE MODELSCALE ;'

Length ". " 3/.6.0 .10.380

Max. Width X - ]J_50.O 108.0 3..3k0
m ... i i i . _

Max. Depth Xo = 15OO.O _3.O 3.3_0
I I , i :i_z

Fineness Ratio .., .....

Area

_. t_. Cross-Sectional :,i ii I

_.

Planform . ii

Wetted , _

: . Base . , , •• .. u H

• ,' ._. . .°

WI'- _63.9 IN. FS _ _00 + 63.9 - _63.9

BP - 80.0 IN. FS

LenEbh 121/+.0 %o 1560.0 _ -3&6.0 IN. gS

• 1

'e

•. 4o

• ° o •i

Dw .o

"'_-:_-_-'_,_ _ , ."-_".... ,_"........... ',z_"_ , ' .... ........................... " ' "

" 00000001-TSD04



J
TABLE II_. (CO_ED)

t MODELCOMPONENT: F_ BodyF_p , ,

GENERAL DESCRIPTION: .2A Configuration per Rookwe,_ lines VLTO-OOOOg&A ,.

_ i e i | i

L ii i I ii i i

Scale Model =' .030
I el

DRAWlNGNUMBER: VL?O-(XX)O?_A._i

.DIMENSIONS: FULL-SCALE. MODELSCAL.,.E

Length 84.,70 2.5_

_x. Width 265.00 .. ?.9_ ,

Max Depth _• if J III - i

FinenessRatio ..... • . _ :

Area ..-F_2 ,,

Ma_. Cross-Sectional ....

Planfonn ]42.64 .12838 i

Wetted ,, "

- B._.se. Ft,2 _.3.8__..65__" .O3_?e ,



TABLE III. (COIITII_JED)

MODEL DIMENSIONAL DATA .,_ '_

MODELCOMPONENT: S_-Booster Solid Rocket Motor

GENERAL DESCRIPTION :. 2A Configuration Per Rockwell Lines VL77-000012

& VL72-000061 "B" !

Body of Revolution; Data for (I) of (2) Sides
• ,_

Scale Model = .030

VL 77-000012 {DRAWINGNUMBER',

!
DIMENSIONS: FULLSCALE MODELSCALE ',

4

L ength ~IN • 17_2.o 51.96

Max Width (DIA) IN. BSRM Tank _2_0 4.260 _

iI
Max Depth (DIA) Aft Skirt 259.0 7-TT

Fineness Ratio L/D 6.687 6.687

Area - Ft 2

Max. Cross-Sectional (Aft 36_'87 .32928
skirt) *

Plonform

Wetted , _

Base

Ref.

FS (Orbiter) = 0.00 = 747.99 IN. ET = 200.0 IN. BSRM

WP (BSRM) = WP tOO(orblter) - 3_J_._13= 55.587 IN. L

BP (orbiter) = 0.00 = 243.0 IN. BSRM ( ) i

!

4; 1;
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, MODEL COMPONENTs EXTERr_ALTANK - T9 I I I

GENERAL DESCRIPTION: 2,_ Conftguz_tton .... -- It

P

J ii , ¢ i i

NOTE_: T9 Idengi_1 to T8 _.I/0tetra pkg..,nose w/30"_ F.S_ ]
' J :I

._ ..o:,. !!
,l

DIMENSION: FULL SCALE MODEL SCALE _!
u 1_ •

• Jb

Length- IN. 18_8 55.7_0 ii
:l

Max Width (Dia) - IN. 32_.0 9"720 I
DepthMax

i ill

FinenessRatio L/D . . 5.73657 5.'/3657 i

Area- FT2 ' . !

__ Max Cross-Sectlonal _ O. 51530 I
Planform " il

I __ I _ I _ . II • .

Wetted

Bose .... :
_-_ . •

Nose_ Radlus_ Ig. 30.0_

I

43
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LEFT SRM

e. Left SRM

Table IV. Concluded.
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